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Absorption: see specific site or substance 
Action potentials: see Potentials 
Adenine nucleotides 
cytosolic phosphorylation state, C73, 
C82 
Adenosine monophosphate, cyclic 
calcium uptake, muscle mitochondria, 
C7 
cell suspension cultures, growth 
regulation, C131 
Adenosine triphosphatase: see Sodium- 
potassium-ATPase 
Adipose tissue 
brown: see Brown fat 
Adrenergic influences 
oviduct, C96 
Adrenergic neurons 
smooth muscle, oviduct, C96 
Aerobic glycolysis: see Glycolysis 
Air-blood barrier 
pulmonary drug absorption, neonatal, 
C191 
Amino acids 
transport, placental microvillous 
membrane vesicles, C27 
uptake, placental, C27 
p-Aminohippuric acid 
absorption, pulmonary, neonatal, C191 
Aorta 
calcium-45 efflux, lanthanum and 
reduced temperature effects, C139 
Apparatus and techniques: see specific 
subject or site 
Arteries 
smooth muscle: see Muscle, smooth, 
vascular 
ATPase: see Sodium-potassium-AT Pase 
Axons 
giant, ephaptic transmission (squid), 
C162 


Biockade 
tetrodotoxin, skeletal muscle (frog), 
C181 
Bone 
aerobic glycolysis (embryonic chick, 
newborn rat), C41, C51 
lactate production and gradients, 
calvaria (embryonic chick, newborn 
rat), C41, C51 
lactic acid production, calvaria, C51 
Bone cells 
aerobic glycolysis, C41, C51 
Bone membrane 
aerobic glycolysis, C41, C51 
Bromobenzene 
cytochrome P-450 induction, 
hepatocytes, C102 
Brown fat 
calcium uptake, cold acclimation, C7 


Caffeine 
calcium ion association, skeletal muscle 
(frog), C110 
Calcium 
homeostasis (embryonic chick, newborn 
rat), C41 


uptake, mitochondria, skeletal muscle, 
in cold acclimation, C7 
Calcium-45 
efflux, aortic, lanthanum and reduced 
temperature effects, C139 
Calcium ions 
release, pH, and, skeletal muscle (frog), 
C110 
Calvaria 
lactate production (embryonic chick, 
newborn rat), C41, C51 
lactic acid production, C41, C51 
Carotid artery 
series elasticity, muscle length effects, 
C146 
Cations 
transport, insulin effects (duck), C59 
Cells: see also specific site or type 
cultures, cyclic nucleotides and growth 
regulation, C131 
Colchicine 
lactose inhibition, mammary gland, 
C177 
Cold acclimation 
calcium uptake, muscle mitochondria, 
C7 
Cold exposure 
calcium-45 efflux, aortic, C139 
Compartments 
sucrose, *H-labeled, skeletal muscle 
and sarcoplasmic reticulum (frog), 
C181 
Conductance 
ionic, repetitive firing frequency and 
(mollusc), C155 
Contraction: see Muscle 
Contracture 
myocardial, magnesium fluxes, C115 
Coupling 
electrotonic, heart cells, viral effects 
(chick embryo), C170 
excitation-contraction: see Excitation- 
contraction 
Currents 
ionic, heart cells, viral effects (chick 
embryo), C170 
potassium, transient, temperature 
effects (mollusc), C155 
Cyclic AMP: see Adenosine 
monophosphate, cyclic 
Cyclic GMP: see Guanosine 5’-phosphoric 
acid, cyclic 
Cyclic nucleotides: see Nucleotides 
Cytochrome c 
turnover number, cardiac 
mitochondria, C73 
Cytochrome P-450 
induction in subpopulation of 
hepatocytes, C102 
Cytosolic adenine nucleotide 
phosphorylation states, C73, C82 
Cytosolic metabolism 
and mitochondrial respiration, energy 
relationships, heart, C73 


Dantrolene sodium 
sodium ion release, skeletal muscle 
(frog), C110 


Detergent 
activation, salt gland (duck), C59 
2,3-Diphosphoglycerate 
binding, by spectrin, effect on oxygen 
affinity of hemoglobin, C36 


absorption, pulmonary, neonatal, C191 


Elasticity 
smooth muscle: see Muscle, smooth 
Electrical parameters: see also specific 
site or subject 
heart cell aggregates, viral effects 
(chick embryo), C170 
Electrodes: see also Microelectrodes 
bipolar, electromyography of limb 
muscles of small animals (axolotl, 
salamander), C198 
Electrogram 
magnesium fluxes, myocardial 
contracture, C115 
Electromyography 
bipolar electrode for limb muscles of 
small animals (axolotl, salamander), 
C198 
Electrotonic coupling 
heart cells, viral effects (chick embryo), 
C170 
Embryo 
aerobic glycolysis, bone (chick), C41, 
C51 
heart cells, electrical parameters, viral 
effects (chick), C170 
End plate 
bipolar electrode, small animals, Ci98 
Energy 
cytosol-mitochondrion relations, heart, 
C73 
metabolism, cellular, homeostatic 
regulation, C82 
Ephaptic transmission 
giant axons (squid), C162 
Epithelial cells 
intestinal, 3-O-methylglucose 
transport, phloretin and theophylline 
effects (chicken), C64 
Erythrocytes 
membrane, spectrin binding of 2,3- 
diphosphoglycerate, C36 
Excitation-contraction 
coupling, skeletal muscle (frog), C181 
uncoupling, magnesium fluxes, 
myocardial contracture, C115 
Extracellular potentials: see Potentials 
Extracellular resistance: see Resistance 


Fat 
brown: see Brown fat 
Fibroblast cells 
suspension cultures, growth regulation, 
C131 
Firing frequency 
repetitive, mechanism for minimizing 
temperature effects (mollusc), C155 
Fluid, interstitial 
space, skeletal muscle (frog), C181 
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C202 
Glucose 


metabolism, adult hepatocytes, C122 
utilization, liver, C122 
Glycolysis 
aerobic, bone (embryonic chick, 
newborn rat), C41, C51 
Growth regulation 
suspension cultures, mammalian cells, 
C131 
Guanosine 5'-phosphoric acid, cyclic 
cell suspension cultures, growth 
regulation, C131 


Heart 
cytosol-mitochondrion energy relations, 
C73 
mitochondria: see Mitochondria 
nexal junction, viral effects (chick 
embryo), C170 
Heart cells 
aggregates, electrical parameters, viral 
effects (chick embryo), C170 
surface, viral effects (chick embryo), 
C170 
Hemoglobin 
oxygen affinity: see Oxygen-hemoglobin 
affinity 
oxygen-binding properties, C36 
Hepatocytes: see also Liver cells 
centrilobular, cytochrome P-450, C102 
glucose metabolism, C122 
Herpes virus 
heart cell electrical parameters (chick 
embryo), C170 
Homeostatic regulation 
energy metabolism, cellular, C82 
Hormones: see specific hormone or site 
Hydrogen ion concentration: see pH 
Hypertonic solutions 
skeletal muscle response (frog), C181 
Hypothyroidism 
extensor muscle properties, C90 


Nhiac artery 
series elasticity, muscle length effects, 
C146 
Infection 
viral: see Viral infection 
Insulin 
monovalent cation transport (duck), 
C59 
sodium-potassium-ATPase activity 
(duck), C59 
Interspike voltage: see Voltage 
Interstitial fluid: see Fluid 
Intestinal cells 
epithelial, 3-O-methylglucose 
transport, phloretin and theophylline 
effects (chicken), C64 
Intestinal transport 
3-O-methylglucose, epithelial cells 
(chicken), C64 
sugar (chicken), C64 
Ionic currents: see Currents 
Tons 
conductance parameters, repetitive 
firing and (mollusc), C155 
transport, bone (embryonic chick, 
newborn rat), C41 
Isometric contraction 
smooth muscle: see Muscle, smooth 


Lactate 
gradients, calvaria (embryonic chick, 
newborn rat), C41, C51 
production, calvaria (embryonic chick, 
newborn rate), C41, C51 
Lactation 
inhibition, mammary gland, C177 
Lactic acid 
production, calvaria, C41, C51 
Lactose secretion, mammary gland, 
inhibition, C177 
Lanthanum 
calcium-45 efflux, aorta, C130 
Length-tension relations 
smooth muscle: see Muscle, smooth 
Limb 
electromyography, bipolar electrode, 
for small animals, C198 
Liver 
glucose utilization, C122 
Liver acinus 
cytochrome P-450, induction, 
hepatocytes, C102 
Liver cells: see also Hepatocytes 
culture, C122 
differentiated functions, C122 
Lumicolchicine 
lactose inhibition, mammary gland, 
C177 
Lungs 
drug absorption, neonatal, C191 
permeability: see Permeability 


Magnesium 
flux, irreversible contracture, 
myocardium, C115 
Mammary gland 
lactose secretion, inhibition by 
colchicine and vincristine, C177 
Mannitol 
absorption, pulmonary, neonatal, C191 
Mesotubarium 
dynamic stiffness, isometric length 
and, C14 
Metabolism: see specific site or subject 
Microelectrodes: see also Electrodes 
glass, high resistance, controlled 
bending, C56 
glass, high resistance, intracellular 
recording, C56 
Microforge 
high resistance glass microelectrodes, 
C56 
Microscope 
compound, bending glass 
microelectrodes for, C56 
Microtubules, milk inhibitors, mammary 
gland, C177 
Milk 
secretion, microtubular inhibitors, 
C177 
Mitochondria 
cytochrome c: see Cytochrome c 
oxidation-reduction state, NAD, 
homeostatic regulation, C82 
Mitochondria, heart 
cytosols and, energy relations, C73 
oxidation-reduction state of NAD, C72 
Mitochondria, skeletal muscle 
calcium uptake, cold acclimation, C7 
characterization (frog), C1 
Models: see specific subject or site 
Muscle 
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action potentials: see Potentials 
electromyography: see 
Electromyography 
Muscle, skeletal 
clacium uptake, cold acclimation, C7 
hypertonic effects (frog), C181 
interstitial fluid space (frog), C181 
mitochondria: see Mitochondria 
pH, intracellular, calcium ion release 
and (frog), C110 
respiration (frog), C1 
sucrose, *H-labeled, compartments 
(frog), C181 
thyroidectomized, electrical and 
mechanical characteristics, C90 
transverse tubules, compartments 
(frog), C181 
triadic junction (frog), C181 
Muscle, smooth 
adrenergic influences, oviduct, C96 
contractile mechanisms, 
mesotubarium, C14 
contraction, isometric, mesotubarium, 
C14 
elastic properties, mesotubarium, C14 
length, isometric, mesotubarium, C14 
length-tension curve, mesotubarium, 
C14 
oscillatory perturbation, 
mesotubarium, C14 
ovarian hormones, oviduct, C96 
quick release, mesotubarium, C14 
quick stretch, mesotubarium, C14 
steroid hormones, oviduct, C96 
stiffness, dynamic, mesotubarium, C14 
Muscle, smooth, vascular 
calcium-45 efflux, aortic, C139 
contraction, isometric, arterial, C146 
mechanics, muscle length effects, C146 
series elasticity, arterial, muscle length 
effects, C146 
Myocardium 
contracture, magnesium fluxes, C115 
energy state, cytosol-mitochondrion 
relations, C73 
Myoglobin 
magnesium fluxes, myocardial 
contracture, C115 


Nap: see Nicotinamide adenine 
dinucleotide 
Neurons 


adrenergic, smooth muscle, oviduct, 
C96 


repetitive firing frequency, 
temperature and (mollusc), C155 
Newborn 
aerobic glycolysis, bone, C41, C51 
drug absorption, pulmonary, C191 
Nexal junction 
heart, viral effects (chick embryo), 
C170 
Nicotinaminde adenine dinucleotide 
oxidation-reduction, mitochondria, 
heart, C73 
Nonshivering thermogenesis: see 
Thermogenesis 
Norepinephrine 
series elasticity, arterial smooth 
muscle, C146 
Nucleotides, cyclic 
cell suspension cultures, growth 
regulation, C131 
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Nutrients 
depletion, cell cultures, C131 


Orthophosphate, inorganic 
intracellular, homeostatic regulation, 
C82 
Oscillatory perturbation 
mesotubarium, C14 
Ovarian hormones 
smooth muscle, oviduct, C96 
Oviduct 
adrenergic influences, C96 
Oxidation-reduction 
cytochrome c, homeostatic regulation, 
C82 
NAD, mitochondrial, homeostatic 
regulation, C82 
Oxidative phosphorylation: see 
Phosphorylation 
Oxygen 
transport, 2,3-diphosphoglycerate 
binding by spectrin, C36 
Oxygen-hemoglobin affinity 
2,3-diphosphoglycerate binding by 
spectrin, C36 


Parathyroid hormone 
aerobic glycolysis, bone (embryonic 
chick, newborn rat), C41, C51 
Perfusion: see specific subject or site 
Permeability 
drugs, pulmonary, neonatal, C191 
drugs, respiratory tract, neonatal, C191 
pH 
intracellular, calcium ion release and, 
skeletal muscle (frog), C110 
Phenobarbital 
cytochrome P-450 induction, 
hepatocytes, C102 
Phloretin 
3-O-methylglucose transport, intestinal 
epithelial cells (chicken), C64 
Phlorizin: see Phloretin 
Phosphorylation 
capacity, mitochondrial, skeletal 
muscle (frog), C1 
cytosolic adenine nucleotides, C73, C82 
oxidative, mitochondrial, skeletal 
muscle (frog), C1 
Placenta 
amino acids, transport by microvillous 
membrane vesicles, C27 
Potassium: see also Sodium-potassium- 
ATPase 
current, transient, temperature effects 
(mollusc), C155 
magnesium fluxes, myocardial 
contracture, C115 
Potentials 
action, ephaptic transmission, giant 
axons (squid), C162 


action, heart cells, viral effects (chick 
embryo), C170 
action, limb muscles, bipolar 
electrodes, C198 
extracellular, axon (squid), C162 
transmembrane, myocardial 
magnesium fluxes, C115 
Procaine 
calcium ion release, skeletal muscle 
(frog), C110 
Procaine amide 
absorption, pulmonary, neonatal, C191 
Prostaglandin E, 
calcium uptake, muscle mitochondria, 
C7 


Quinine 
calcium ion release, skeletal muscle 
(frog), C110 


Radionuclide studies: see specific subject 
or site 
Red blood cells: see Erythrocytes 
Redox: see Oxidation-reduction 
Repetitive firing frequency: see Firing 
frequency 
Resistance 
extracellular, giant axons (squid), C162 
Respiration 
mitochondrial, cytosolic metabolism 
and, energy relations, heart, C73 
skeletal muscle (frog), C1 
Respiratory control 
ratio, mitochondrial, skeletal muscle, 
Cl 
Respiratory tract 
permeability: see Permeability 
Rubidium ion 
transport (duck), C59 


Salt gland 
insulin effects on monovalent cation 
transport and sodium-potassium- 
ATPase activity (duck), C59 
Sarcoplasm 
magnesium concentration, myocardial 
contracture, C115 
Sarcoplasmic reticulum 
sucrose, *H-labeled, compartments 
(frog), C181 
terminal cisternae (frog), C181 
volume, sucrose compartments and 
(frog), C181 
Series elasticity 
smooth muscle: see Muscle, smooth 
Skeletal muscle: see Muscle, skeletal 
Sodium-potassium-AT Pase 
insulin activation (duck), C59 
Spectrin 
2,3-diphosphoglycerate binding, C36 
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oxygen affinity of hemoglobin, C36 
Steroid hormones 
smooth muscle, oviduct, C96 
Stiffness 
smooth muscle: see Muscle, smooth 
Sucrose 
3H-labeled, compartments, 
sarcoplasmic reticulum (frog), C181 
space, skeletal muscle (frog), C181 
Sugar 
transport energetics, intestinal 
(chicken), C64 
transport, sodium ion-dependent, 
intestinal (chicken), C64 
Sulfisoxazole 
absorption, pulmonary, neonatal, C191 


Temperature: see also Cold; 
Thermogenesis 
reduced, calcium-45 efflux, aortic, C139 
repetitive firing frequency, mechanism 
for minimizing effects (mollusc), C155 
Tetraethylammonium 
absorption, pulmonary, neonatal, C191 
Tetrodotoxin 
blockade, skeletal muscle (frog), C181 
Theophylline 
calcium ion release, skeletal muscle 
(frog), C110 
3-O-methylgiucose transport, intestinal 
epithelial cells (chicken), C64 
Thermogenesis 
nonshivering, calcium uptake, muscle 
mitochondria, C7 
Thyroidectomy 
extensor muscle properties, C90 
Transmembrane potentials: see Potentials 
Transmission 
ephaptic, giant axons (squid), C162 
Triadic junction 
skeletal muscle (frog), C181 


Uncoupling 
excitation-contraction: see Excitation- 
contraction 


Vincristine 
lactose inhibition, mammary gland, 
C177 
Viral infection 
heart cell electrical parameters (chick 
embryo), C170 
Voltage 
interspike trajectory, temperature and 
(mollusc), C155 
Volume 
sarcoplasmic reticulum, sucrose 
compartments and (frog), C181 
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Ao3187: see Calcium ionophores 
4-Acetamido-4'-isothiocyanostilbene-2,2'- 
disulfonic acid 
pH transients, diaphragm muscle, C49 
Acid extrusion 
pH transients, diaphragm muscle, C49 
Acid loading 
pH transients, diaphragm muscle, C49 
Adenine nucleotides 
cytosolic, phosphorylation state, heart, 
C213 
Adenosine diphosphate 
internal, electric current generation, 
giant axon (squid), C63 
Adenosine monophosphate, cyclic 
dibutyryl, submandibular secretions, 
C256 
Adenosine triphosphatase: see also So- 
dium-potassium-ATPase 
myofibril, neonatal skeletal muscle, 
thyroid deficiency and, C97 
Adenosine triphosphate 
chemical energetics, smooth muscle, C1 
Adrenergic receptors: see Receptors 
Aldosterone 
binding, urinary bladder epithelium 
(toad), C82 
receptors: see Receptors 
Alveolar macrophages, phagocytizing 
chemiluminescence, C103 
oxygen, reactive forms, C103 
Amino acids 
transport, intestinal, C73 
Amplifier 
operational, voltage clamp, C69 
Anions 
superoxide: see Superoxide anions 
Antibacterial agents 
chemiluminescence, phagocytizing al- 
veolar macrophages, C103 
Antidiuretic hormone 
sodium entry kinetics, skin (frog), C35 
Apparatus and techniques: see specific 
subject or site; see also Models 
Atomic model: see Models 
Axon 
slow sodium inactivation, trypsin modi- 
fication (crayfish), C238 
Axon, giant 
action potential (squid), C55 
electric current generation (squid), C63 
resting potential, (squid), C55 
sodium pump (squid), C55, C63 
sodium:sodium exchange (squid), C63 


Binaing 
membrane surface charges, C109 
Bladder: see Urinary bladder 
Bone marrow 
cell membrane transport, cation changes 
during maturation, C251 


Calcium 
lacrimal secretion and, C188 
membrane stabilization, vascular 
smooth muscle, C227 
potassium efflux, sublingual gland, 
C128 


potassium release, parotid gland, C180 
sodium entry kinetics, skin (frog), C35 
Calcium fluxes 
atrial, A23187 effects, C13 
contractility and, atrial, C13 
Calcium ionophore 
inotropic effects, atrial, C13 
Calcium ionophore A23187 
calcium fluxes and contractility, atrial, 
C13 
Capacitance 
invaginated membrane (crayfish), C221 
Cardiac membrane 
physiology, quantitative ultrastructural 
analysis, C147 
Cardioactive steroids 
giant axon (squid), C55, C63 
Cations 
divalent, screening of membrane sur- 
face charges, C109 
erythrocytes, changes during matura- 
tion, C251 
Cell membranes: see Membranes 
Cells: see also specific type or site 
cultured, sodium-potassium pump and 
sodium-potassium-ATPase, disparity 
of, temperature sensitivity (guinea 
pig, ground squirrel), C159 
Chemical energetics: see Energetics 
Chemiluminescence 
phagocytizing alveolar macrophages, 
C193 


Chloride 
cellular content, skeletal and heart 
muscle (amphibian), C122 
concentration, intracellular, skeletal 
and heart muscle (amphibian), C122 
transport, skeletal and heart muscle 
(amphibian), C122 
Cholinergic mechanisms 
lacrimal flow and potentials, C8 
Cholinergic receptors: see Receptors 
Cholinergic responses 
lacrimal gland, C8 
Citrate synthase 
neonatal skeletal muscle, thyroid defi- 
ciency and, C97 
Colchicine 
creatine and muscle mass, relation, 
C199 
Contraction: see Muscle 
Coupling 
energy, to sodium transport, skeletal 
muscle (frog), C25 
stimulus-secretion, lacrimal gland, C188 
Creatine 
intracellular, muscle mass and, C199 
Current 
electric, sodium pump-generated, giant 
axon (squid), C63 
Currents, short-circuit 
aldosterone receptors, bladder (toad), 
C90 
sodium transport, bladder (toad), C90 
urinary bladder epithelium (toad), C82 
Cyanide 
energy production, skeletal muscle 
(frog), C25 
giant axon (squid), C55 


Cyclic AMP: see Adenosine monophos- 
phate, cyclic 
Cyclic GMP: see Guanosine monophos- 
phate, cyclic 
Cytochrome c 
neonatal skeletal muscle, thyroid defi- 
ciency and, C97 
oxidation-reduction turnover number, 
C213 
Cytoplasmic receptors: see Receptors 
Cytosolic adenine nucleotides: see Adenine 
nucleotides 


Depolarization 
a-dihydrograyanotoxin II-induced 
(crayfish, salamander, frog), C204 
grayanotoxin I, sinoatrial node and 
right atrial myocardia, C136 
Diaphragm 
pH transients, intracellular, measure- 
ment, C49 
Dibutyryl cAMP: see Adenosine mono- 
phosphate, cyclic 
a-Dihydrograyanotoxin II 
membrane sensitivity (crayfish, frog, 
salamander), C204 
5,5-Dimethy]-2,4-oxazolidinedione 
pH transients, intracellular, dia- 
phragm, C49 
Divalent cations: see Cations 
DMO: see 5,5-Dimethy]-2,4-oxazolidine- 
dione 


Elasticity 
erythrocyte membrane, pH effects, C269 
Electric current: see Current 
Electrogenic sodium pump: see Pump 
Electrolytes 
perfusion, lacrimal flow and potentials, 
C8 
Electron probe microan:: -sis 
cation changes during .-.aturation, red 
blood cells, C251 
red blood cells, C245, C251 
End-plate potentials: see Potentials 
Energetics 
chemical, single isometric tetani, 
smooth muscle, C1 
muscle, skeletal (frog), C20 
Energy 
coupling, to sodium transport, skeletal 
muscle (frog), C25 
output, force generation during muscle 
contraction (frog), C20 
turnover, skeletal muscle (frog), C25 
utilization, single isometric tetani, 
smooth muscle, C1 
Enzymes: see also specific type and site 
proteolytic, modification of slow sodium 
inactivation, axons (crayfish), C238 
Enzymes, skeletal muscle 
changes, neonatal, C97 
thyroid deficiency effects, neonatal, C97 
Epithelial membranes 
voltage clamp, automatic, C69 
Epithelial tissues: see also specific site 
sodium entry kinetics (frog), C35 


C279 
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Epithelial transport 
intestinal: see Intestinal transport 
Epithelium: see specific site 
Erythrocyte membrane 
elasticity, pH effects, C269 
Erythrocytes 
cation changes during maturation, C251 
electron probe microanalysis, C245, 
C251 
sodium-potassium pump and sodium-po- 
tassium-ATPase, disparity of temper- 
ature sensitivity (guinea pig, ground 
squirrel), C159 
Erythropoiesis 
maturation of membrane transport, 
C251 
Euthyroidism 
oxidative phosphorylation, heart, C213 


Fibers: see Muscle fibers 
Flow 
lacrimal, electrolyte solutions and, C8 
Force 
muscular: see Muscle 
Force transducers: see Transducers 


Gap junctions 
myometrial activation during parturi- 
tion, C168 
Giant axon: see Axon 
Glucocorticoids 
receptors: see Receptors 
Gradient-coupled transport 
intestinal, C73 
Grayanatoxin I 
depolarization, sinoatrial node and 
right atrial myocardia, C136 
Guanosine monophosphate, cyclic 
8-bromo-, submandibular secretions, 
C256 


Heart 


membrane physiology, quantitative ul- 
trastructural analysis, C147 
mitochondria: see Mitochondria 
muscle: see Muscle, heart 
oxidative phosphorylation, euthyroid, 
hypothyroid, and hyperthyroid, C213 
Heart atria 
calcium fluxes, contractility and, effect 
of A23187, C13 
contraction: see Muscle, heart, contrac- 
tion 
grayanotoxin I effects, C136 
Heat 
production, muscle contraction and 
(frog), C20 
Hydrogen ion concentration: see pH 
Hyperbaric oxygen: see Oxygen 
Hyperthyroidism 
oxidative phosphorylation, heart, C213 
Hypothyroidism 
oxidative phosphorylation, heart, C213 


Tnotropism 
heart muscle: see Muscle, heart, con- 
traction 
Intestinal transport 
amino acids, C73 
gradient-coupled, C73 
ion gradient hypothesis, C73 
sodium ion-dependent, membrane po- 


tentials and energetics, C73 
sugar, C73 
transmembrane gradients, C73 
Invaginated membrane: see Membrane 
Iodoacetate 
energy production, skeletal muscle 
(frog), C25 
Ion gradient hypothesis 
intestinal transport systems, C73 
Ions 
milieu, potassium permeability, parotid 
gland, C180 
substitution, potassium permeability, 
parotid gland, C180 
Iron, plasma 
endogenous leukocytic mediator and, 
C118 
endogenous pyrogen and, C118 


Kidney cells 
sodium-potassium pump and sodium-po- 
tassium-ATPase, disparity of temper- 
ature sensitivity (guinea pig, ground 
squirrel), C159 


Laacrimal gland 
flow and potentials, C8 
perfusion, electrolyte solutions, C8 
secretion, cholinergically induced, C8 
stimulus-secretion coupling, C188 
Leukocytic endogenous mediator 
and endogenous pyrogen, similarities, 
C119 
Loading 
acid, pH transients, diaphragm muscle, 
C49 


Macrophages 
alveolar: see Alveolar macrophages 
Manganese 
membrane stabilization, vascular 
smooth muscle, C227 
Maturation 
membrane transport, cation changes, 
C251 
Membrane 
a-dihydrograyanotoxin II sensitivity 
(crayfish, salamander, frog), C204 
epithelial, voltage clamp, automatic, 
C69 
plasma, physiology, quantitative ultra- 
structural analysis, C147 
red blood cells, cation changes during 
maturation, C251 
surface charges, screening by divalent 
cations, C109 
Membrane, cardiac 
mitochondria, ultrastructural analysis, 
C147 
physiology, quantitative ultrastructural 
analysis, C147 
Membrane, invaginated 
capacitance (crayfish), C221 
densities (crayfish), C221 
tonic muscle fibers (crayfish), C221 
transverse tubular system (crayfish), 
C221 
Membrane potentials: see Potentials 
Michaelis-Menten kinetics 
sodium entry, skin (frog), C35 
Microanalysis 
electron probe: see Electron probe micro- 
analysis 
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Micropipette studies 
erythrocyte membrane elasticity, C269 
Mineralocorticoid 
receptors: see Receptors 
Mitochondria, heart 
membrane physiology, quantitative ul- 
trastructural analysis, C147 
oxidative phosphorylation, C213 
Models 
atomic, screening of membrane surface 
charges of divalent cations, C109 
Muscarinic receptors: see Receptors 
Muscle 
contraction, piezoelectric force trans- 
ducer for single muscle cells, C143 
Muscle cells: see also Muscle, heart; Mus- 
cle, skeletal 
chloride content (amphibian), C122 
single, piezoelectric force transducers, 
C143 
Muscle fibers 
piezoelectric force transducer, C143 
tonic, invaginated membrane (crayfish), 
C221 
types, enzyme changes, neonatal, C97 
Muscle, heart 
chloride, cellular content (amphibian), 
C122 
physiology, quantitative ultrastructural 
analysis, C147 
Muscle, heart, contraction 
calcium ionophore effects, atrial, C13 
calcium ionophore effects, myocardial, 
C13 
positive inotropism, grayanotoxin I ef- 
fects, C136 
Muscle, skeletal 
cable properties (crayfish), C221 
chloride, cellular content (amphibian), 
C122 
colchicine-treated, creatine and, C199 
creatine and muscle mass, relation, 
C199 
denervated, creatine and, C199 
energy coupling to sodium transport 
(frog), C25 
energy output during muscle contrac- 
tion (frog), C20 
energy turnover (frog), C25 
enzyme changes, neonatal, thyroid de- 
ficiency and, C97 
force generation, energy output and 
(frog), C20 
normal, creatine and, C199 
pH transients, intracellular, measure- 
ment, diaphragm, C49 
stereology (crayfish), C221 
Muscle skeletal, contraction 
energy output (frog), C20 
isometric and isevelocity (frog), C20 
Muscle, smooth 
chemical energetics, single isometric te- 
tani, Cl 
contraction, chemical energetics, taenia 
coli, C1 
vascular, membrane stabilization by 
calcium, C227 
Myocardium 
contraction: see Muscle, heart, contrac- 
tion 
right atrial, grayanotoxin I effects, C136 
Myofibrils 
ATPase: see Adenosine triphosphatase 
Myometrium 
activation during parturition, gap junc- 
tions in, C168 
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Nerves 


slow sodium inactivation, trypsin modi- 
fication (crayfish), C238 
Neuromuscular junction 
transmitter release, hyperbaric oxygen 
and (lobster), ©233 
Neutrophils 
endogenous pyrogen and leukocytic en- 
dogenous mediator, similarities, C118 
Newborn 
enzyme changes, skeletal muscle, thy- 
roid deficiency and, C97 
Nexus 
physiology, quantitative ultrastructural 
analysis, C147 
Norepinephrine 
membrane stabilization by calcium, 
vascular smooth muscle, C227 
Nuclear receptors: see Receptors 


Optical isolator 
voltage clamp, C69 
Ouabain 
membrane stabilization, vascular 
smooth muscle, C227 
Oxidation-reduction 
cytochrome c turnover number, C213 
Oxidative phosphorylation: see Phospho- 
rylation 
Oxygen 
hyperbaric, spontaneous transmitter re- 
lease (lobster), C233 
reactive forms, phagocytizing alveolar 
macrophages, C103 


Parotia gland 
potassium permeability, ionic milieu 
and, C180 
Parturition 
gap junctions, myometrial, C168 
Perfusion 
electrolyte solutions, lacrimal flow and 
potentials, C8 
Permeability, potassium 
giant axon (squid), C55 
ionic milieu, parotid gland, C180 
sublingual gland, C128 


pH 
elastic deformability, erythrocyte mem- 
brane, C269 
sodium entry kinetics, skin (frog), C35 
transients, intracellular, diaphragm 
muscle, measurement, C49 
Phagocytosis 
alveolar macrophages, reactive forms of 
oxygen and chemiluminescence, C103 
Phosphofructokinase 
neonatal skeletal muscle, thyroid defi- 
ciency and, C97 
Phosphorylation 
oxidative, heart, in euthyroidism, hy- 
pothyroidism, and hyperthyroidism, 
C213 


Phosphorylcreatine 
chemical energetics, smooth muscle, C1 
Piezoelectric force transducer: see Trans- 
ducers 
Plasma membrane: see Membrane 
Potassium: see also Sodium-potassium- 
ATPase; Pump, sodium-potassium 
concentrations, red blood cells, microa- 
nalysis (human, sheep), C245 
efflux, calcium and, sublingual gland, 
C128 


external, giant axon (squid), C63 
transport, active, cultured cells, tem- 
perature disparity and (guinea pig, 
ground squirrel), C159 
Potassium ion inhibition 
endogenous leukocytic mediator and, 
C118 
endogenous pyrogen and, C118 
Potassium, permeability 
giant axon (squid), C55 
ionic milieu, parotid gland, C180 
sublingual gland, C128 
Potassium release 
agonist-induced, submandibular gland, 
C256 
ionic milieu and, parotid gland, C180 
sublingual gland, C128 
Potentials 
action, giant axon (squid), C55 
cholinergically induced, lacrimal, C8 
end-plate, transmitter release, hyper- 
baric oxygen and (lobster), C233 
lacrimal gland, C8 
skin, applied, sodium entry kinetics 
(frog), C35 
surface, screening by divalent cations, 
Ci09 
Potentials, membrane 
a-dihydrograyanotoxin II effects (cray- 
fish, frog, salamander), C204 
intestinal sodium ion-dependent trans- 
port, energetics, C73 
lacrimal gland, C8 
Potentials, resting 
giant axon, sodium pump and 
(squid),C55 
lacrimal gland, C8 
Pregnancy 
gap junctions, in myometrial activation 
during parturition, C168 
Proteolytic enzymes: see Enzymes 
Proton pumping 
pH transients, diaphragm muscle, C49 
Pump, sodium 
electric current generation, giant axon 
(squid), C63 
electrogenic, giant axon (squid), C55, 
C63 


resting potential, giant axon (squid), 
C55 


rheogenic, giant axon (squid), C55, C63 
Pump, sodium-potassium 
and sodium-potassium-ATPase, dispar- 
ity of temperature sensitivity (guinea 
pig, ground squirrel), C159 
Pumping, proton 
pH transients, diaphragm muscle, C49 
Pyrogen 
endogenous, and leukocytic endogenous 
mediator, similarities, C118 


Receptors 


a-adrenergic, agonist-induced subman- 
dibular secretions, C256 

B-adrenergic, agonist-induced subman- 
dibular secretions, C256 

cytoplasmic, aldosterone binding, blad- 
der epithelium (toad), C82 

muscarinic-cholinergic, agonist-induced 
submandibular secretions, C256 

nuclear, aldosterone binding, bladder 
epithelium (toad), C82 

urinary bladder epithelium (toad), C82 

Receptors, aldosterone 
bladder epithelium (toad), C82 


C281 


sodium transport and, bladder (toad), 
C90 
Receptors, glucocorticoid 
aldosterone binding, bladder epithelium 
(toad), C82 
sodium transport, bladder (toad), C90 
Receptors, mineralocorticoid 
aldosterone binding, urinary bladder 
epithelium (toad), C82 
sodium transport, bladder (toad), C90 
Red blood cells: see Erythrocytes 
Rheogenic sodium pump: see Pump 


Salivary glands 
potassium efflux, calcium and, C128 
Sarcoplasmic reticulum 
chloride content, cellular (amphibian), 
C122 
physiology, quantitative ultrastructural 
analysis, C147 
Saxitoxin 
membrane sens'tivity (crayfish, sala- 
mander, frog), C204 
Screening 
membrane surface charges, C109 
Short-circuit current: see Currents 
Sinoatrial node 
grayanotoxin I effects, C136 
SITS: see 4-Acetamido-4’-isothiocyanostil- 
bene-2-2’-disulfonic acid 
Skeletal muscle: see Muscle, skeletal 
Skin 
sodium entry kinetics (frogs), C35 
Smooth muscle: see Muscle, smooth 
Sodium 
entry kinetics, skin (frog), C35 
pump: see Pump 
slow inactivation, axonal, trypsin mod- 
ification (crayfish), C238 
Sodium ions 
intestinal membrane potentials and, 
C73 
intestinal transport energetics and, C73 
transport, urinary bladder epithelium 
(toad), C82 
Sodium transport 
aldosterone receptors and, bladder 
(toad), C90 
energy coupling, skeletal muscle (frog), 
C25 
Sodium-potassium-ATPase 
and sodium-potassium pump, disparity 
of temperature sensitivity (guinea 
pig, ground squirrel), C159 
membrane stabilization, vascular 
smooth muscle, C227 
Sodium-potassium pump: see Pump 
Spectrin 
erythrocyte membrane elasticity, C269 
Stereology 
skeletal muscle (crayfish), C221 
Steroids 
cardioactive, giant axon (squid), C55, 
C63 


Stimulus-secretion coupling 
lacrimal gland, C188 
Stoichiometry 
sodium pump, giant axon (squid), C55, 
C63 


Sublingual gland 
potassium efflux, calcium and, C128 
Submandibular gland 
agonist-induced secretions, C256 
potassium release, agonist-induced, 
C256 
Sugar 
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transport, intestinal, C73 
Superoxide anion 
chemiluminescence, phagocytizing al- 
veolar macrophages, C103 
Surface charges 
membrane, screening by divalent cat- 
ions, C109 
Surface potentials: see Potentials 


T system 
physiology, quantitative ultrastructural 
analysis, C147 
Taenia coli 
chemical energetics, single isometric te- 
tani, Cl 
Temperature 
sensitivity, sodium-potassium pump 
and sodium-potassium-ATPase, dis- 
parity (guinea pig, ground squirrel), 
C159 
Temperature, body 
heat: see Heat 
membrane stabilization by calcium, 
vascular smooth muscle, C227 
Tetani 


isometric chemical energetics, smooth 
muscle, Cl 
Tetrodotoxin 
membrane sensitivity (crayfish, sala- 
mander, frog), C204 
Theophylline 
sodium entry kinetics, skin (frog), C35 
Thyroid deficiency 
enzyme changes, skeletal muscle, neo- 
natal, C97 
Transducers 
piezoelectric force, for single muscle 
cells, C143 
Transmembrane gradients 
intestinal transport system, C73 
Transmitter release 
hyperbaric oxygen and (lobster), C233 
Trypsin 
modification of slow sodium inactiva- 
tion, axonal (crayfish), C238 


Ultrastructural analysis 
quantitative, in cardiac membrane 
physiology, C147 
Urinary bladder 
aldosterone binding, epithelial cytoplas- 
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mic and nuclear receptors (toad), C82 
aldosterone receptor occupancy (toad), 
C90 
sodium transport (toad), C90 


Vascular smooth muscle: see Muscle, 
smooth 
Voltage clamp 
amplifier, operational, C69 
automatic, C69 
inexpensive, high output, for epithelial 
membranes, C69 
optical isolator, C69 
trypsin modification of slow sodium in- 
activation, axonal (crayfish), C238 


X-ray microanalysis 
red blood cells (human, sheep), C245 


Zinc, plasma 
endogenous leukocytic mediator and, 
C118 
endogenous pyrogen and, C118 
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FIG. 1. Velocity of shortening at various loads, expressed as muscle lengths per second, of 
soleus muscles of exercise-trained, e- --e, and untrained, o---0, rats. Points are means + SE 
for 15 animals in exercise-trained group and for 17 animals in untrained group. 


FIG. 2. Development of fatigue during 30 min of stimulation in soleus muscles of exercise- 
trained, and untrained, - -0, rats. Peak tetanic tension (Py), peak train tension (P,,), 
and peak rate of tetanic tension development (P,, dP/dt) were measured in muscles stimulated 
through nerve with 250-ms trains at 100 HZ, at a rate of 110 trains/min. Points are means + SE 


for nine exercise-trained or eight untrained animals. *, Exercise-trained versus untrained 
animals, P < 0.01. 


FIG. 3. Velocity of shortening at various loads of soleus muscles of exercise-trained, @---e, 
and untrained, 0- - -o, rats after 30 min. of contractile activity. Points are means + SE for nine 
exercise-trained or eight untrained animals. 
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